Summary. In an 18-month period, 249 samples of amniotic fluid were used experimentally in attempts to enhance success in cell cultures. None of the experimental situations proved entirely satisfactory in this aim. Emphasis is laid on the quality ofserum used in culture. Particularly satisfactory serum should be retained for use in amniotic fluid cell cultures which are dependent on unknown growth stimulating factors present only in certain batches of sera. Basic Culture Technique. The following method was used for all control cultures. A well mixed sample of amniotic fluid was centrifuged for 10 minutes at 800-900 rpm and the supernatant decanted for other studies. The cells were resuspended in the remaining 0 25 to 0-5 ml fluid in the centrifuge tube. Fetal calf serum (0-25 ml) was then added to the suspension, either directly into the centrifuge tube or by gentle mixing in the culture dish. The cells were allowed to settle for 5 to 10 minutes before medium was added. Plastic (Falcon) 30 mm Petri dishes were used and the medium was Eagles MEM supplemented with 300o fetal calf serum. Penicillin, streptomycin, and fungizone were added as antibiotic and antifungal agents. The dishes were incubated at 36°C in a fully humidified atmosphere with added 5% CO. Cultures were examined at 3 days.
Amniotic fluid cells have been studied in this laboratory for four years. Culture of amniotic fluid cells was first attempted three years ago. When a satisfactory method was established, work was expanded to cover variables in culture conditions.
Material
Specimens of amniotic fluid have been obtained at all stages of pregnancy. In early pregnancy, fluid was removed by aspiration from intact sacs removed by hysterotomy for therapeutic abortion or by amniocentesis before installation of hypertonic solutions for induction of abortion. Later in pregnancy all specimens were obtained by transabdominal amniocentesis and the majority of these were for the control of Rh immunized pregnancies. For experimental purposes, no attempt was made to divide the specimens by gestational age as previous work (Nelson and Emery, 1970) had shown that the overall success rate in culture did not vary significantly between samples of less than 20 weeks or over 20 weeks' gestation.
During the last 18 months 249 samples of amniotic Received 17 August 1972. fluid provided the experimental material discussed below. No diagnostic specimens were included. Methods Cell Counts. Cell counts using the vital stain trypan blue were carried out on 237 of the 249 experimental cultures with results shown in Table I .
Basic Culture Technique. The following method was used for all control cultures. A well mixed sample of amniotic fluid was centrifuged for 10 minutes at 800-900 rpm and the supernatant decanted for other studies. The cells were resuspended in the remaining 0 25 to 0-5 ml fluid in the centrifuge tube. Fetal calf serum (0-25 ml) was then added to the suspension, either directly into the centrifuge tube or by gentle mixing in the culture dish. The cells were allowed to settle for 5 to 10 minutes before medium was added. Plastic (Falcon) 30 mm Petri dishes were used and the medium was Eagles MEM supplemented with 300o fetal calf serum. Penicillin, streptomycin, and fungizone were added as antibiotic and antifungal agents. The dishes were incubated at 36°C in a fully humidified atmosphere with added 5% CO. Cultures were examined at 3 days.
The first medium change was carried out at 7 days and twice weekly thereafter. Plastic versus Glass Dishes. In this instance, the aim was to consider whether the cells attached better to the glass than to the plastic surfaces, whether this attachment would have an influence on the rate of initial growth, and whether the inert plastic compared to glass of ordinary composition and somewhat different physical properties had any effect.
There was no overall significant difference in the results (Table II) .
A further test was carried out to establish that the amniotic fluid cells did not adhere to the plastic universal containers in which the fluid is transferred to the laboratory. For this, glass universal containers were compared to plastic. Only in the former was there any significant attachment of the cells to the walls of the container and only in these did growth occur.
Dishes of Different Size. Here, the aim was to consider whether larger surface area for attachment of cells would improve growth by allowing more colonies to develop and whether the differences in atmosphere overlying the medium had any effect. In the larger dishes there is a much greater volume of 'atmosphere' overlying the medium which requires to be saturated with water vapour. There is, however, a correspondingly much larger surface area of medium exposed to the atmosphere from which evaporation of water can occur and across which equilibration of pH will take place. The gaseous equilibration will be in proportion to the volumes concerned in the different sizes of dishes. No significant difference in growth pattern was seen.
In addition, the metabolic alterations due to the presence of cells either attaching and growing, dying or lying quiescent will depend on the proportion of cells present in the volume of medium. The initial inoculum of cells contains a heterogeneous mixture of cells with a very low plating efficiency. In the majority of cases where the initial cell inoculum was such as to give similar proportions of cells in control and test dishes, there was no difference in growth pattern; nor was there any difference in the minority where this adjustment was not carried out. This result had already been anticipated from previous work (Nelson and Emery, 1970) .
'Open' and 'Closed' Dishes. The Petri dish lid rests lightly on the bottom portion allowing free access of 'atmosphere' from the external environment to the interior of the dish. The Carrell group.bmj.com on November 6, 2017 -Published by http://jmg.bmj.com/ Downloaded from flasks are closed with sterile gauze and cotton wool plugs which permit free interchange but which filter the atmosphere. The medical flats and milk bottles have screw-on caps with plastic or rubber interliners, which theoretically should provide an air tight lock. It has been found in practice, however, that the screw caps do allow carbon dioxide to enter the bottles within one to two hours in sufficient quantity to cause visible pH indicator changes. In view of these differing handicaps to free exchange of 'atmosphere', it is interesting to note that the success rate of growth at 14 days or less in the Carrell flasks is significantly greater (p < 0 05) than that in the total 'closed' culture flasks, but not when compared to the Petri dishes. (Table III) Three experimental culture supplements were tested.
Alteration of Biological Factors
Thymine. Timson and Price (1970) were able to increase the number of mitoses in lymphocyte short-term culture by increasing the concentration of thymine in the medium. Their optimum level was 12-6 mg thymine per litre of medium. Eagles ME medium contains no thymine, so for the experiments, thymine was added to give this same concentration as had proved optimal for lymphocytes. It apparently had no effect in stimulating the amniotic fluid cells to grow when used in this concentration.
Dialysed Urine from Leukaemic Patients. Robinson, Stanley, and Metcalf (1969) found a colony stimulating factor for mouse bone marrow cells in sera of normal mice, urine of normal people and, most significantly, in the urine of leukaemic patients. The mouse cells were grown in semisolid agar and would with this factor proliferate to give colonies. As an experimental procedure, we obtained urine from a patient with leukaemia and prepared the colony stimulating factor according to the method of Robinson et al (1969) . It was used as a supplement in the routine method in 30 % and 150%
concentration. This was considerably higher than given in the original report (7-55O or 0-15 ml urine in 
